We present specific star formation rate (sSFR) radial profiles for a sample of 161 relatively face-on spiral galaxies from the GALEX Atlas of Nearby Galaxies. The sSFR profiles are derived from GALEX and 2MASS (FUV À K ) color profiles after a proper SFR calibration of the UV luminosity and K-band mass-to-light ratio are adopted. The (FUV À K ) profiles were first corrected for foreground Galactic extinction and later for internal extinction using the ratio of the total-infrared (TIR) to FUV emission. For those objects where TIR-to-FUV ratio radial profiles were not available, the (FUV À NUV) color profiles were used as a measure of the UV slope. The sSFR radial gradients derived from these profiles allow us to quantify the inside-out scenario for the growth of spiral disks for the first time in the local universe. We find a large dispersion in the slope of the sSFR profiles with a slightly positive mean value, which implies a moderate inside-out disk formation. There is also a strong dependency of the value of this slope on the luminosity and size of the disks, with large systems showing a uniform, slightly positive slope in almost all cases and low-luminosity small disks showing a large dispersion with both positive and negative large values. While a majority of the galaxies can be interpreted as forming stars gradually either from inside out or from outside in, a few disks require episodes of enhanced recent growth with scale lengths of the SFR (or gas infall) being significantly larger at present than in the past. We do not find any clear dependence of the sSFR gradient on the environment ( local galaxy density or presence of close neighbors).
INTRODUCTION
According to the ÃCDM paradigm of hierarchical galaxy formation the inner parts of galactic disks form first followed by the formation of their outer regions ( White & Frenk 1991; Mo et al. 1998 ). This naturally results in a gradual growth of the size (i.e., scale length) of the disks with time. This inside-out formation scenario has been also confirmed by recent N-body/SPH simulations of the evolution of individual disk galaxies (e.g., Brook et al. 2006) .
Moreover, the inside-out scenario of disk formation has been also proposed to explain the radial variation of the abundances of elements and colors in the disk of our own Milky Way (Matteucci & François 1989; Boissier & Prantzos 1999 ). In the case of the models for our Galaxy, the inside-out scenario is usually taken into account by increasing the gas-infall timescale with radius. The results of such models are in agreement with observables in our Milky Way, such as the abundance gradients and the wavelength dependence of the scale length of the disk. Interestingly, this radial increase in the gas-infall timescale has been reproduced by some recent N-body/SPH simulations by Sommer-Larsen et al. (2003; model S1) and Samland & Gerhard (2003) . Another independent result that is consistent with this scenario comes from the weak dependence found of the mass-size relation of distant disk galaxies on redshift, since according to the inside-out growth of disks the scale length is expected to increase roughly proportional to the stellar mass (Barden et al. 2005; Trujillo et al. 2004 Trujillo et al. , 2006 .
In spite of this being a long-known prediction of both hierarchical and chemical evolution models of galaxy formation very few observational data have been brought forward to convincingly support it. This is probably a consequence of the fact that determining the sizes of disks of intermediate redshift has traditionally been a complicated task due to the cosmological surface brightness dimming, band shifting, and the problems in identifying the distant counterparts to the population of local disk galaxies. Recently, Trujillo & Pohlen (2005) have proposed using the truncation radius of galaxies at different redshifts as a measure of the growth rate in galactic disks. Using the data from the Hubble Ultra Deep Field, these authors have estimated that galactic disks have suffered a small-to-moderate growth of $25% since redshift z ¼ 1.
In the same way that it has been done in the Milky Way, the analysis of the color profiles of nearby spiral galaxies might provide important clues to determine whether the bulk of the galactic disks have indeed formed from inside out. Radial variations in star formation history (SFH) have been identified as a key mechanism in explaining color gradients in disks (de Jong 1996) . These gradients can be interpreted on the basis of different scale lengths of the disk in different bands, a result that is predicted by models based on the inside-out scenario ( Prantzos & Boissier 2000) . The study of color gradients in nearby spirals has been addressed by several authors (see, e.g., de Jong 1996; Taylor et al. 2005) , mainly in the optical range. In order to better relate color gradients to a radially varying SFH, observations at other wavelengths are needed. In particular, the comparison between the ultraviolet-light profiles, very sensitive to the presence of recent star formation activity, and those in the near-infrared K band, sensitive to the accumulated star formation in the galaxy, would give a direct measure of the recent disk growth. In this paper we derive the azimuthally averaged radial profiles in ( FUV À K ) color (or, equivalently, specific star formation rate, sSFR; see Appendix A) for a sample of 161 relatively face-on nearby (d < 200 Mpc) spiral galaxies as a metric tracer of the disk growth. Throughout this article we have adopted a concordance cosmology with H 0 ¼ 70 km s À1 Mpc À1 , M ¼ 0:3, and Ã ¼ 0:7. In x 2 we present the sample of galaxies for which the availability of both ultraviolet and near-infrared data allow us to determine sSFR profiles. The analysis methods are described in x 3. Results are presented in x 4. Assuming a simple formulation for the SFH of the disks of these galaxies, in x 5 we introduce a model that relates the slope of the sSFR profiles to the growth of the disks. A comparison between the predictions of this model and the sSFR profiles measured is discussed in x 6. Finally, we summarize our conclusions in x 7.
THE SAMPLE
We have compiled a sample of 161 galaxies from the GALEX Ultraviolet Atlas of Nearby Galaxies (Gil de Paz et al. 2007 ) on the basis of two main selection criteria: morphological type and inclination. We limit our sample to spiral galaxies with Hubble types from S0/a to Sm, i.e., galaxies with À0:5 T 9:5 according to the Third Reference Catalogue of Bright Galaxies ( RC3; de Vaucouleurs et al. 1991) .
In order to minimize the effects of internal extinction and ambiguity in the morphological class, we select only moderately face-on galaxies (i 45 ). We compute the inclination angle using the major-and minor-axis sizes at the 25th magnitude isophote in the B band, as given in the RC3. The intrinsic thickness of the disk can be taken into account by using the expression cos 2 i ¼ (q 2 À q 2 0 )/(1 À q 2 0 ), where q is the observed minor-tomajor axis ratio and q 0 is the intrinsic flattening of the disk as seen edge-on. The latter has been estimated as a function of morphological type by Guthrie (1992) . Since no value of q 0 is given for type Sdm in this paper, we assume a intermediate value of 0.25. These two general constraints yield an initial subset of 178 galaxies. It should be noted, however, that the inclination angle derived from the semiaxis ratio may not be reliable for galaxies with asymmetric arms, due to the interaction with a companion galaxy (e.g., M51a), or for those ones with S-shaped arms coming out of a central ring or bar (e.g., M95, NGC 1097). In these cases the inclination angle computed from the semiaxis ratio is usually overestimated. Consequently, we visually inspected the whole GALEX Atlas looking for galaxies that, in spite of being clearly face-on, do not match our initial selection criteria. We also added to our sample a few extensively studied galaxies whose inclination angles are slightly above our 45 limit (M33, NGC 0300). In summary, a total of 23 additional galaxies were included in our sample.
Due to the fact that the GALEX FUV detector had to be turned off during periods of unusual solar activity or overcurrent events to preserve the detector electronics, some galaxies in the Atlas were observed only in the NUV band. Thus, we had to remove from our sample 26 galaxies that lacked FUV images. Another 14 objects do not have available 2MASS data and were also excluded from the final sample, which is constituted by 161 disk galaxies.
In Table 1 we present basic data of the galaxies in our sample. The equatorial coordinates were taken from NED, and typically are derived from the 2MASS position. We show the apparent major diameter of the elliptical isophote measured at B ¼ 25 mag arcsec À2 , D 25 , as well as the morphological type, both taken from the RC3 catalog. The Galactic color excess is derived from the maps of Schlegel et al. (1998) . The inclination angle is obtained as explained above. Apparent magnitudes in the FUV band are asymptotic; i.e., they were computed by extrapolating the growth curve using the surface brightness profiles in FUV (Gil de Paz et al. 2007 ). For the K band, apparent total magnitudes (K tot ) from the 2MASS Large Galaxy Atlas (LGA; Jarrett et al. 2003) were used when available, and those given in the 2MASS Extended Source Catalog (XSC; Jarrett et al. 2000) were adopted for those galaxies not in the LGA. Distances to each object were compiled from a wide variety of resources (see Gil de Paz et al. 2007 for details).
ANALYSIS

Radial Profiles
Surface brightness radial profiles at both GALEX UV bands have been presented in Gil de Paz et al. (2007) . They were obtained with the IRAF 5 task ellipse by measuring the mean intensity and rms along elliptical isophotes with fixed ellipticity and position angle, equal to those of the B ¼ 25 mag arcsec
À2
isophote from the RC3 catalog. The center of these ellipses were set at the coordinates shown in Table 1 , with a constant increment of 6 00 along the semimajor axis to a final radius at least 1.5 times the D 25 radius. In the final profiles, the outermost points were removed when the intensity fell below the level of the sky, or when the error in the surface photometry in the NUV band was larger than 0.8 mag.
In order to derive color profiles in a consistent way we used the same set of elliptical isophotes to obtain surface brightness profiles in the K band. Near-infrared images for 121 galaxies (75% of our sample) were compiled from the 2MASS XSC. The remaining 40 objects are too large to fit into a single 2MASS scan or lay too close to an edge. In those cases individual mosaics were obtained from the 2MASS LGA. All FITS were already background and star subtracted; however, in some of the XSC images the star-subtraction algorithm failed to detect some stars, which had to be masked by hand. Companion galaxies were also masked before measuring the profiles. As for the GALEX images, foreground stars were detected and masked as those point sources having ( FUV À NUV ) colors redder than 1 mag; these masks were later modified after a visual inspection. Detailed information about this process can be found in Gil de Paz et al. (2007) .
Because for most galaxies, as we show in x 4.1, surface brightness in the K band decreases faster than in FUVas we move away from the center of the galaxy, and because the 2MASS images are not very deep (K < 20 mag arcsec À2 ), our K-band surface brightness profiles are usually restricted to a somewhat smaller radius than those in the FUV. For M33, we made use of a deeper ( by a factor of 6) 2MASS image (K < 21 mag arcsec
; see also Block et al. 2004) . M33 is close enough to resolve individual stars, but discerning them from foreground stars in the Milky Way is not straightforward. In fact, the star removal was performed in a statistical way, comparing (J À K ) color histograms of adjacent control fields and M33 itself (see Block et al. 2004 for details). Therefore, although the star removal is correct from a statistical point of view, some stars in M33 might have been removed, and vice versa, some sources still visible in the final image could be foreground stars. After examining M33's (FUV À K ) profile, we concluded that data points more than 25 0 from the galaxy center (measured along the semimajor axis) were highly contaminated by foreground stars, with little or no contribution coming from M33 sources, and these were withdrawn out from the profile. Uncertainties in the surface photometry were derived following the prescriptions given by Gil de Paz & Madore (2005) , as had been already done for the FUV profiles (Gil de Paz et al. 2007 ). The random error in K depends on the intrinsic variation of the intensity within each elliptical isophote and the error in the sky level. The latter includes two different contributions: Poisson noise in the sky level (as well as pixel-to-pixel flat-fielding errors), and low spatial frequency flat-fielding errors. Considering that in 2MASS images flat-field correction and sky subtraction are carried out using whole scans, we can safely assume that the contribution of low-frequency errors to the final uncertainty is negligible compared to that of the high-frequency ones. Hence, we compute the final random uncertainty in K from the rms along each isophote (which is part of the output of the IRAF task ellipse) and local noise measurements provided as part of the headers of the XSC/ LGA FITS files.
Once the mean surface brightness and its error have been measured, they are converted into magnitudes per square arcsecond using the calibrated zero point provided in the header of each XSC/LGA FITS image. This introduces a systematic uncertainty of AE0.007 mag in the K-band magnitudes, which is considerably smaller than the zero-point error of 0.15 mag in the FUV data.
Before combining our K-band profiles with those in FUV, we correct them for foreground Galactic extinction using the color excesses from the Schlegel et al. (1998) maps and the parameterization of the Galactic extinction curve given by Cardelli et al. (1989) . We assume a value of R V ¼ 3:1, which implies a totalto-selective extinction in the K band of Figure 1 shows the ( FUV À K ) color profiles for six typical galaxies in our sample (top part of each panel ). Gray points are only corrected for Galactic extinction, as described above, whereas black points are also corrected for internal extinction (see x 3.2). Each point is shown with its corresponding error, computed as the square root of the quadratic sum of random uncertainties in both K and FUV . For the sake of clarity, error bars do not include the systematic zero-point uncertainty in ( FUV À K ), which is $0.15 mag (the zero-point error in FUV dominates over the one in K ). Note that this zero-point uncertainty does not affect the shape of the profiles, but only the normalization. Moreover, since the vast majority of the images in the GALEX Atlas were processed and reduced following the same version of the GALEX pipeline, the effect of the zero-point error is expected to be the same for all our galaxies. The bottom plot in each panel shows the (FUV À NUV) color profile for each galaxy (see x 3.2).
Internal Extinction Correction
Before computing the sSFR as a function of radius, the (FUV À K ) color profiles must be corrected for internal extinction. The ultraviolet light emitted by young massive stars is absorbed and scattered by dust, and then remitted in the far-infrared. Hence, the ratio of far-infrared to ultraviolet luminosity is directly related to dust extinction. Furthermore, on the basis of the results from previous works (e.g., Buat et al. 2005 and references therein), this ratio has proven to be only weakly dependent on certain intrinsic properties of galaxies, such as the internal extinction law, the spatial distribution of dust and stars, or the galaxy SFH. Therefore, although FUV radiation can be highly attenuated by dust, it is possible to infer A FUV and hence recover the emitted FUV luminosity, and from that the SFR ( Kennicutt 1998) .
We correct our color profiles using the prescriptions in Boissier et al. (2007) . Using IRAS data for a sample of well-resolved objects in the GALEX Atlas of Nearby Galaxies, Boissier et al. derived far-infrared and total-infrared (TIR) profiles from measurements at 60 and 100 m. Once combined with the UV profiles, the radial profiles in the L TIR /L FUV luminosity ratio (or TIR-to-FUV ratio) obtained are converted into A FUV profiles using the polynomial fits of Buat et al. (2005) .
We have applied this internal extinction correction to 16 galaxies in our sample that were also studied by Boissier et al. (2007) . Since the images employed to derive extinction profiles were degraded to match the IRAS resolution, we had to interpolate A FUV values for our radial profiles. In order to achieve a smooth result and avoid artifacts in our corrected color profiles, a spline interpolation method was used for all galaxies except for NGC 1291, where the extinction curve was not smoothly reproduced by the interpolation algorithm and a linear interpolation was adopted instead. The upper and lower uncertainties in A FUV usually change more abruptly with radius than A FUV itself, thus making the spline interpolation unreliable. Therefore, these errors were linearly interpolated and then assigned to their corresponding A FUV values.
However, for the majority of galaxies in our sample we cannot apply the direct extinction correction based on the L TIR /L FUV profiles. Fortunately, the infrared excess L TIR /L FUV (and hence A FUV ) is related to the slope of the UV spectrum or, equivalently, the ( FUV À NUV ) color, with redder ( FUV À NUV ) colors meaning higher dust attenuation (see, e.g., Cortese et al. 2006 and references therein) . Although this relation (known as the IRX-law) was originally found to be applicable only to actively star-forming systems (Meurer et al. 1999) , recent work by Gil de Paz et al. (2007) shows that, although with a significant dispersion, such a trend is also present in normal spiral galaxies such as those in our sample, especially when the TIR-to-FUV and ( FUV À NUV ) radial profiles of the disks of these galaxies are compared (Boissier et al. 2007 ). Here we have taken advantage of the empirical relation between the TIR-to-FUV ratio and the (FUV À NUV ) color derived by Boissier et al. (2007) and the (FUV À NUV ) radial profiles presented by Gil de Paz et al. (2007) . This procedure allows us to obtain A FUV profiles for the remaining 145 galaxies in our sample. The uncertainties in A FUV were computed from the upper and lower limits of the 1 prediction band for Boissier et al. fit to the IRX-plot.
Although to a significantly reduced extent, the K-band luminosity is also affected by the presence of dust inside the disk of the galaxy. Assuming the Cardelli et al. parameterization of the extinction curve to be valid in our galaxies, we compute the K-band extinction to be A K ¼ 0:0465A FUV . The choice of a different internal extinction curve would have not significantly affected our extinction-corrected K profiles since A K TA FUV independent of the composition and physical properties of dust grains. Table 2 shows the color profiles for the galaxies in our sample. Since we are dealing with disklike galaxies, we use the radius along the semimajor axis of the elliptical isophotes instead of the equivalent radius (as was done in Gil de Paz et al. 2007 ) to describe our profiles. We show the measured FUVand K-band surface brightness as well as the ( FUV À NUV) color, corrected only for foreground Galactic extinction as described in x 3.1. The different values of A FUV and the corrected (FUV À K ) profiles are also given, with their corresponding upper and lower uncertainties. Finally, we give the sSFR at each radius for each galaxy (see x 4.1 for the derivation of the sSFR). 
log ( Notes.-Cols. (1) and (2): Radius along semimajor axis in arcseconds and kiloparsecs. Cols. (3) and (4) Table 2 is published in its entirety in the electronic edition of the Astrophysical Journal. A portion is shown here for guidance regarding its form and content.
Fully corrected profiles can be seen in the top part of each panel in Figure 1 as black dots, whose error bars account for both photometric and extinction-correction uncertainties. The bottom part of each panel shows the (FUV À NUV ) color profiles.
Since the extinction correction may be subject to large uncertainties (both random and systematic), it is important to determine to what extent the observed (FUV À K ) color profiles are determined by radial variations in the extinction rather than by the intrinsic colors of the underlying stellar population (and hence by the SFH ). In order to address this important issue, in Figure 2 we plot m A FUV , the radial gradient of the extinction in the FUV (see also ). Note that almost 30% of the sample shows errors lower than half these values, for which the derived sSFR profiles will be most reliable. See x 4 for an in-depth description of the fitting procedure.
The diagram has been divided into four zones. The diagonal line is the loci of galaxies with m A FUV ¼ m ( FUVÀK )obs , meaning that the intrinsic ( FUV À K ) profile is flat and the observed color gradient is entirely due to radial changes in the extinction. Therefore, galaxies to the left of this line can be described in terms of an inside-out formation, with the stellar population becoming relatively bluer and younger with increasing radius, and vice versa. On the other hand, galaxies in the bottom half of the figure are those in which the dust content decreases with radius, while those in the top half have positive dust gradients (note that the limitations of the IRX-plot may constitute an important caveat here).
Two important conclusions concerning the extinction correction can be derived from this plot. Most galaxies are located in the bottom left region of the plot, as would be expected, and they do not follow the diagonal line, meaning that we can actually obtain reliable sSFR gradients since the observed color gradient is not only due to variations of A FUV . Second, correcting for internal extinction is clearly essential to properly study the evolution and growth of disks from color gradients. Had we simply used the observed (FUV À K ) color profile to compute the sSFR, the boundary between inside-out and outside-in scenarios would have been a vertical line at m ( FUVÀK ) obs ¼ 0 rather than a diagonal one, leading to an overestimation of their inside-out growth.
RESULTS
Specific SFR Profiles
Once the Galactic and internal extinction corrections have been applied, we proceed to compute the sSFR. Following the calibration given by Kennicutt (1998) to convert FUV luminosity into SFR, the sSFR can be expressed as a function of ( FUV À K ) as
where M /L K is the stellar mass-to-light ratio (expressed in solar units) in the K band (see Appendix A). We have adopted a con- Bell et al. 2003) across the entire extent of the disk. Indeed, the choice of a different mass-tolight ratio would not modify the radial gradient of the sSFR, only the global normalization, as long as it remains constant all over the disk. However, the mass-to-light ratio could depend on the galactocentric distance; the effects that radial variations of M /L K could have on the sSFR gradient are discussed later in this section. It is widely known that light profiles of disks usually follow an approximately exponential law. Therefore, (FUV À K ) and sSFR (once expressed in log scale) are also expected to track linearly with radius. Thus, in order to characterize the main properties of the sSFR radial variations we have performed a linear fit to our sSFR profiles (in log scale). Obviously, local features in the profiles due to rings or arms, etc., cannot be described with a straight line; we are mainly interested in the global gradient of sSFR along the whole disk, over spatial scales somewhat larger than these local features.
We must first exclude the bulges from this analysis for several reasons. The extinction correction we have applied to our profiles is only valid in star-forming systems such the disks of spiral galaxies. Bulges and early-type galaxies do not usually host active star formation processes, and their red ( FUV À NUV) colors are mainly due to the intrinsically red underlying stellar population rather than dust attenuation. Besides, evolved giant stars in the blue part of the horizontal branch may contribute to the observed UV flux. Finally, in galaxies with AGN activity a blue peak could be observed associated with the innermost nuclear regions.
The radius at which the contribution of the bulge to the ( FUV À K ) color is negligible compared to that of the disk (r in hereafter) was determined by visually inspecting the (FUV À NUV) radial profiles, complemented with UVand optical images. In most cases the bulge-disk separation is rather easy to determine, since both (FUV À K ) color and its gradient experience an obvious change. On the other hand, we found many galaxies with no apparent bulge or a very small one. For some of these objects the size of the bulge is of the order of the resolution of the GALEX images (PSF FWHM ' 5 00 ). For those galaxies we adopted a conservative criterion (r in ¼ 9 00 ) and removed the first point of the profiles from the linear fit, just to be sure that the contribution of the bulge or AGN (if present) does not significantly alter our results. Table 3 shows the value of r in used for each galaxy, as well as the resulting parameters of the linear regression: the extrapolated value of sSFR at r ¼ 0 (sSFR 0 hereafter) and the slope Fig. 2. -Radial gradient of the extinction in the FUV as a function of the observed gradient of ( FUV À K ) color. The cross shows the mean uncertainties in both parameters. The plot has been divided into four regions. The diagonal line corresponds to galaxies in which the observed color gradient is only due to radial variations of the dust content [i.e., the galaxies' intrinsic (FUV À K ) profiles are flat]. Data points to the left of this line are then consistent with an inside-out formation of disks (and vice versa). The horizontal line sorts out the galaxies depending on whether the dust content decreases with radius (bottom half of the plot) or increases (top half ). Galaxies out of range have been marked with arrows. 
Object Name
(1) Table 2 ). Traditionally, weighted linear fits only take into account the relative weight of each point with respect to the others based on their errors but not the absolute value of each individual uncertainty. Although this results in a correct estimate of the best-fitting parameters and their variances when the individual uncertainties are comparable to the dispersion around the best fit, it might lead to wrong estimates if either individual uncertainties are much smaller than the dispersion of the data (due to the presence of outliers) or the opposite, individual errors are much larger than the actual dispersion of the data (Press et al. 1992) . This is actually the case for those of our sSFR profiles corrected for extinction using the empirical relationship between ( FUV À NUV ) color and TIR-to-FUV ratio given by Boissier et al. (2007) . The use of this relationship results in relatively large uncertainties in the corrected ( FUV À K ) color profiles but small dispersion between individual data points. This is a consequence of assuming that the value of the TIR-to-FUV ratio of the individual data points in the profile for a given galaxy can be found anywhere within the 1 prediction band of Boissier et al. (2007) for a given ( FUV À NUV ) color; i.e., the internalextinction corrections are independent from point to point. This behavior in the data results in errors in the parameters that are clearly underestimated if a standard weighted least-squares fitting technique is used. Consequently, in order to derive more realistic errors for m sSFR and sSFR 0 we performed Monte Carlo simulations on our profiles. For each data point in a profile we generated 2000 random points following a normal distribution with ¼ 0 and ¼ 1, which are then rescaled according to the upper and lower uncertainties of log(sSFR) and added to the central values (assumed to be the most probable ones). We then apply a linear fit to each new random profile, ending up with a set of 2000 values of sSFR 0 and m sSFR . We finally compute the upper and lower standard deviations of these randomly obtained values with respect to our best-fit values previously derived. These uncertainties are shown in Table 3 .
In order to compute the sSFR from the (FUV À K ) color we make the assumption that the K-band mass-to-light ratio depends (6): Scale length of the stellar mass surface density profile. Galaxies marked with a double dagger (z) are those for which Á M could not be properly computed (see text for details). Col. (7): SFR surface density extrapolated at r ¼ 0. Note that these values have not been corrected for inclination. Col. (8): Scale length of the SFR surface density profile. Galaxies marked with a double dagger (z) are those for which Á SFR could not be properly computed (see text for details). Col. (9): Radial gradient of the extinction in the FUV. Col. (10): Extrapolated value of the extinction in the FUVat r ¼ 0 (note that since it is an extrapolated value from the linear fits, negative values are possible, but without any physical meaning).
only weakly on the galactocentric distance and a constant M /L K ¼ 0:8 M /L ;K can be adopted. As discussed by Bell & de Jong (2001) , for a stellar population showing a wide range of optical colors [(B À R) ¼ 0:8Y1:4 mag] and timescales of formation (from 3 Gyr to 1) the log (M /L K ) is found to vary by only $0.2 dex. In those disks where the M /L K would decrease toward the outer and consequently bluer parts of the galaxy, the gradient of sSFR would obviously be positive and slightly larger than that derived assuming a constant K-band mass-to-light ratio. A simple estimate shows that m sSFR could be about 0.02 dex kpc À1 higher in these disks for a typical radius of 10 kpc, and possibly less for bigger galaxies, under the conservative assumption that the timescale of formation changes from 3 Gyr to 1 across the disk. The opposite would occur in galaxies with an opposite color gradient, whose sSFR slopes could be reduced by a similar amount. It is worth noting that this systematic uncertainty is significantly smaller than our typical errors in m sSFR ($0.03 dex kpc À1 ), which include both photometric and extinction-correction uncertainties.
The M /L K ratio can also vary with Hubble type, although this would only affect log(sSFR 0 ), not m sSFR . Portinari et al. (2004) estimate that M /L K can change from around 1 to 0.6 from earlyto late-type spiral galaxies. These variations around our adopted average value of M /L K ¼ 0:8 would globally increase the sSFR of late-type spirals by $0.2 dex, and decrease it by a similar amount for early-type disks.
The conversion factor between FUV luminosity and SFR given by Kennicutt (1998) is computed assuming solar metallicity (see Madau et al. 1998) . For a given SFR the FUV luminosity is expected to decrease with increasing metallicity, due to the blanketing effect caused by metallic absorption lines in the FUV. Hence, radial metallicity gradients in our disks might constitute an additional source of systematic uncertainty. We made use of the Starburst99 synthesis code ( Leitherer et al. 1999 ) to estimate how the FUV luminosity would change with different metallicities (ranging from 0.008 to 0.040) and a fixed SFR. The FUV luminosity is found to be $0.2 mag fainter for Z ¼ 0:040 than for Z ¼ 0:008. Therefore, according to equation (1) the sSFR would be $0.08 dex higher for a high-metallicity region than for a low-metallicity one with the same FUV luminosity. Since metallicity is usually found to decrease with the galactocentric radius, if we assume that these extreme metallicity gradients are spread across the whole disk ($10 kpc), our sSFR gradients derived assuming a constant solar metallicity within the whole disk would be overestimated by 0.01 dex kpc
À1
, which is still below our typical quoted uncertainties. To summarize, we estimate that the possible spread in M /L K and metallicity is not a significant component of the total sSFR uncertainty.
The SFR calibration could be also affected by FUV radiation coming from stars in the horizontal branch (HB), especially in the innermost regions of our profiles. HB stars are thought to constitute a major source of FUV radiation in elliptical and lenticular galaxies. In Gil de Paz et al. (2007) it was shown that these earlytype galaxies are usually redder than FUV À K ' 9, while spiral and irregular galaxies typically exhibit bluer ( FUV À K ) colors, since their FUV luminosity is dominated by star formation. By comparing the ( FUV À K ) colors of the innermost points of our disk profiles (the ones immediately after r in ) with those of E and S0 galaxies presented in Gil de Paz et al. (2007), we conclude that only 21 galaxies (13% of our total sample) present innermost regions red enough to overlap with the colors of elliptical and lenticular galaxies, a fraction that decreases to nearly zero when we apply internal-extinction corrections. Even if some contamination from HB stars might be found in the innermost zones of those disks, the global fits to the whole disks should not be affected by some SFR calibration changes in those points.
Stellar Mass Surface Density Profiles
Given the relation between stellar mass and K-band luminosity, another interesting parameter that can be derived from the K-band surface brightness profiles is the surface mass density scale length of the disk (i.e., the radius at which the stellar mass surface density decays by a factor e with respect its value at the center; M hereafter). This parameter can be used to measure how much a disk has grown since it began forming stars.
Following the procedure described in x 4.1, we applied linear fits to our extinction-corrected K-band profiles to obtain the central surface brightness K;0 (and the corresponding central stellar mass surface density, AE M ;0 ) as well as the scale length of the disk, which we consider to be the same for both the K-band luminosity and the mass surface density profiles (i.e., K ¼ M ) along with their errors. As explained in the previous section, the assumption of constant K-band mass-to-light ratio is a potential source of uncertainty for M . Again, considering the extreme case where log (M /L K ) decreases by 0.2 dex in the outer regions of the disk, M would be $0.9 K . For galaxies with the opposite color gradient M could reach $1.1 K . Therefore, our assumption that both scale lengths are equal might introduce a maximum systematic uncertainty of only AE10%, depending on the sign of the radial color gradient.
Monte Carlo simulations were carried out in order to properly derive the uncertainties in M , following the same methodology as for the sSFR profiles. However, for some galaxies with low spatial resolution and high photometric uncertainties (especially for the outermost parts), upper and lower uncertainties for M were extremely high (even greater than 100%); those galaxies are marked with a double dagger (z) in Table 3 .
Linear fits were only applied to points with r > r in located in the disk-dominated region of the galaxy. In fact, a visual inspection of the K-band profiles showed that our initial determination of r in derived from the (FUV À K ) color profiles was very accurate, properly isolating the bulge-dominated part of the galaxy. The value of r in was readjusted for only a few objects, but always within our radial isophotal resolution (6 00 ). The K-band surface brightness profiles can be seen in Figure 3 , along with their corresponding fits. The fitting coefficients are shown in Table 3 . The best linear fits to the SFR profiles (within the same radial ranges) have also been derived and the coefficients of these fits are given in Table 3 . Figure 4 shows histograms for both log(sSFR 0 ) and m sSFR . Figure 4a shows that galaxies in our sample have values of sSFR 0 ranging over 2 orders of magnitude, between 3 ; 10 À12 and 3 ; 10 À10 yr
Global Statistical Properties
À1
. There is a clear dependency on the morphological type: on average, Sc and later type galaxies have greater values of sSFR 0 than earlier types, although both distributions overlap. Assuming that sSFR 0 is somehow related (at least qualitatively) to the global sSFR, this result is consistent with previous works based on total H or UV photometry data, where late-type spiral galaxies usually show higher sSFRs than more massive earlytype spirals (e.g., Boselli et al. 2001; James et al. 2004 ). This general behavior of the total sSFR seems to be replicated by the extrapolated (central) value of the sSFR of the disks. In other words, to some extent variations in the y-intercept depend on changes of the global sSFR of the disk. However, it must be emphasized that sSFR 0 is an extrapolated value, and the integrated sSFR depends also on the slope of the sSFR profile. Indeed, as we show below, larger slopes are usually found associated with lower y-intercepts (sSFR 0 values) and vice versa. Therefore, all subsequent comparisons between sSFR 0 and the global sSFR of the disk should be taken with care.
In Figure 4b we show the histogram of the radial gradient of the sSFR. Most galaxies seem to have a slightly positive gradient of sSFR. Although there are a few galaxies with negative values of m sSFR , the overall distribution favors positive sSFR gradients.
In addition, the histogram of early-type spirals (T < 5) seems to be more peaked or concentrated than the distribution of late-type ones (T ! 5). As we see below, this can be understood in terms of the mass and size of each galaxy. Figure 5a shows the sSFR gradient as a function of the y-intercept of the profiles. These parameters appear to be correlated in the sense that galaxies with lower sSFR slopes tend to have greater values of log(sSFR 0 ) and vice versa. In other words, we do not find many galaxies with simultaneously high (or low) values of m sSFR and log(sSFR 0 ). The observed trend is even tighter if we limit ourselves to relatively large disks ( M ! 3 kpc), which lie within a narrow band in the diagram; smaller galaxies have a greater dispersion.
The model-derived lines plotted in Figure 5 allow us to understand the relation between both parameters in terms of the size and total sSFR of the disks. Assuming exponential profiles for the radial distributions of both SFR and stellar mass surface densities, the sSFR gradient can be expressed as (see Appendix B)
where sSFR 0 is the extrapolated specific SFR at r ¼ 0 and sSFR is the total specific SFR of the disk (note that we are not including the bulge here). Therefore, equation (2) provides the possible combinations of sSFR at r ¼ 0 and its radial gradient that are compatible with a total sSFR of the disk and a certain scale length of the mass radial profile. In Figure 5a we have plotted six different curves for disk scales of 2, 4, and 8 kpc and total sSFRs of 2 ; 10 À11 and 4 ; 10 À10 yr
. We note that the general shape of the distribution of the data can be well reproduced by equation (2) with a proper choice of reasonable values for these parameters. In particular, the fact that for the same range in total sSFR [(2Y40) ; 10 À11 yr À1 ] the curves for both small and large disks nicely define the area of the diagram where the corresponding galaxies are located indicates that physical size is the main factor driving the differences and dispersion observed in the values of the gradient of sSFR.
When analyzing the correlation between m sSFR and log(sSFR 0 ) we must consider the possibility that this correlation could be partly due to a degeneracy between these quantities. In order to determine whether this is true or not, we have plotted the sets of simulated values of both fitting parameters for each galaxy in Figure 5b (in order to avoid a complex graph, we only plot 200 out of the 2000 simulated points for each galaxy). Each galaxy is represented by an elliptical cloud of points that covers the region of the graph where the most probable values of the fitting parameters are likely to be found. To better appreciate the orientation and spatial coverage of these clouds, we have used the covariance matrix to compute the ellipse that contains 68% of the simulated points for each galaxy. The colored segments shown in the figure are the major axes of these ellipses; for the sake of clarity, axes larger than 0.5 (in the units of the plot) have been left out from the figure.
The confidence ellipses are found to be aligned in the same direction (or slightly steeper) than the general distribution of data points, with many of them clearly overlapping. Therefore, the observed global correlation between the fitting parameters could be -(a) Relation between fitting parameters for early-and late-type spirals in our sample. Black curves show the theoretical relation between both parameters for a given total sSFR of the disk and a scale length of the mass surface density profile. (b) Probability distributions of fitting parameters for all galaxies in the sample. Colored segments are the major axes of the 1 confidence ellipses for each cloud of points (only for the 34% of galaxies with the lowest uncertainties).
due-at least to some extent-to degeneracies between m sSFR and log(sSFR 0 ) for each individual object. However, the major axes plotted in the figure show that the confidence regions for many galaxies are small enough to be considered detached from one another over the whole ranges of m sSFR and log(sSFR 0 ). Consequently, the global shape of the correlation between these two parameters cannot be explained just on the basis of individually correlated errors; there do exist physical reasons that determine whether a certain combination of slope and y-intercept of an sSFR profile is plausible or not. (b), but with the galaxies segregated into three bins of projected local galaxy density, in units of Mpc À2 . Galaxies belonging to the Virgo Cluster are marked with a black diamond. (e, f ) Same as (a) and (b), but with galaxies sorted out according to the distance to and mass of the nearest neighbor with M NEIGH ! 0:2M GAL . The black line in (e) corresponds to the maximum sSFR gradient predicted by a linear evolution model with ¼ 1 (see xx 5 and 6, as well as Fig. 7a ).
Dependency on Size and Mass
In this and the following sections we analyze how both fitting parameters, log(sSFR 0 ) and m sSFR , depend on several physical parameters. In Figure 6a we show the variation of the sSFR gradient with M , the mass surface density scale length of the disk. The sample has been divided into three bins of M K , in order to simultaneously study the influence of the total mass. For the sake of clarity, galaxies with error Á M > 1 kpc are shown without error bars (open symbols). Also, the ranges in both axes have been stretched and adjusted to show all but four galaxies, which have even higher values of M or m sSFR (albeit with larger uncertainties; see Table 3 ). Their positions along the x/y axis are marked by horizontal/vertical arrows, whose colors indicate the corresponding M K bin. The black solid line in the background indicates the average value of m sSFR in bins of 1.5 kpc, and the gray shaded band corresponds to the 1 deviation with respect to the mean. Both quantities, mean value and standard deviation, have been computed using the whole set of 2000 values resulting from the Monte Carlo simulations for each galaxy in its corresponding bin of M .
We can clearly see that less massive galaxies present quite different values of m sSFR , mostly positive, but also some negative. This wide range of values, however, shrinks as we move toward larger and more massive galaxies. At the high-mass end of the distribution, most of the data points seem to concentrate within a relatively narrow range, roughly centered around zero or slightly positive values of m sSFR (note that a larger sample of big, massive galaxies would be desirable to better constrain this asymptotic value). These results are consistent with those derived by Taylor et al. (2005) from the analysis of (U À R) color profiles (uncorrected for internal extinction) for a sample of 142 spiral, irregular, and peculiar galaxies. Small galaxies are indeed expected to exhibit a wider variety of behaviors than larger ones, since the effects of the spatial and temporal distribution of star formation episodes are-in relative terms-greater for them. Massive galaxies ought not be so sensitive to external factors that could affect their star formation histories (e.g., gas accretion from a low-mass neighbor galaxy or ram pressure stripping).
It could be argued that the higher dispersion observed in smaller and less luminous galaxies could be just due to greater uncertainties in m sSFR . It is true that most galaxies with high values of Ám sSFR lie in the small-size region of the diagram, typically below 2 kpc, where the overall dispersion is higher. However, if we plot only the 122 galaxies for which Ám sSFR 0:04 (a representative value for galaxies all over our ranges of mass and size), the trumpet-like shape of the diagram is preserved. Figure 6b shows a similar graph, but this time with log(sSFR 0 ). Despite the dispersion of the data, we can see a trend with mass and size, already hinted at by the histogram in Figure 4a : small and less massive spiral galaxies (usually late-type ones) have higher values of sSFR 0 (roughly between 0.5 and 1.5 ; 10 À11 yr
À1
) that then decrease as we consider larger and more massive galaxies, although the dispersion is high and the difference is mainly seen only between the two extreme bins of M K . This trend could be enhanced by $0.4 dex if, as discussed in x 4.1, the mass-to-light ratio varies with Hubble type. Again, if we consider sSFR 0 to be a measure of the overall level of the sSFR, then it is not surprising that its trend with size and mass is similar to the one exhibited by the total sSFR deduced from global photometry data.
Dependency on Size and Environment
In this section we analyze the possible dependency of the fitting parameters on size and environment. Panels c and d of Figure 6 are similar to panels a and b, but the color scheme accounts for different local galaxy densities, computed according to the methodology described in Balogh et al. (2004) . For each galaxy we determine d 5 , the projected distance to the fifth neighbor that is brighter than M J ¼ À22 mag. We compute AE 5 , the projected local density, as being the number of galaxies within a circular area of radius r ¼ d 5 and a redshift slice of AE1000 km s À1 (in order to take into account peculiar velocities). That is, AE 5 ¼ N /(d 2 ). Our magnitude limit of M J ¼ À22 mag for the fifth neighbor is consistent with the one used by Balogh et al., M r ¼ À20 mag, assuming that (r À J ) $ 2 for typical spirals (Peletier & Balcells 1996; Fukugita et al. 1995) .
We retrieved the coordinates and redshifts of neighbor galaxies for each object in our sample from NED. Their magnitudes in both J and K bands were collected from the 2MASS XSC catalog. It should be noted that since neighbor galaxies were compiled from the different surveys and sources provided by NED, our determinations of AE 5 are far from being uniform throughout the whole sample. There may exist biases due to the different spatial coverage of each survey. Besides, many galaxies in our sample are so nearby that the search radius had to be extended up to the limit allowed by NED (300 00 ) in order to find enough neighbors. Due to that limitation we could only compute AE 5 for 74 galaxies (45% of the sample). Figure 6c shows how the sSFR gradient changes with size, with galaxies sorted out into three bins of projected local density, in units of Mpc À2 . Galaxies belonging to the Virgo Cluster are represented by black diamonds. There does not seem to exist any kind of relation between m sSFR and AE 5 , although a larger number of data points and more robust values of AE 5 would be desirable in order to confirm this. On the other hand, note that among the six Virgo galaxies found in our sample, five of them have m sSFR P 0 and only one has m sSFR > 0, whereas nearly 70% of the whole sample have positive sSFR gradients.
In Figure 6d we carry out a similar study of the extrapolated sSFR at the center of each galaxy. The dispersion of data is too high to derive conclusive results. It is interesting to note that half of the galaxies belonging to the Virgo Cluster have sSFR0 P 10 À11 yr
À1
, whereas this fraction drops to $13% when we consider all 74 galaxies in that plot. In any case, the reader is cautioned that the results in Figures 6c and 6d might be marginal considering the high dispersion of the data.
The previous way of measuring the local galaxy density is global in nature as it does not explicitly take into account the possible interactions with the closest neighbors, which could play an important role in the radial distribution of the sSFR. In order to study this aspect of environment, for each galaxy we have computed the projected distance to the nearest neighbor whose mass is at least 0.2 times the mass of the galaxy itself (i.e., being no fainter than 1.75 mag different in K ). The color scheme in Figure 6e encodes different distances to these neighbors, whereas several symbol sizes are used to show the different mass ratios. The black curve shows the maximum sSFR gradient expected for a given M according to a linear disk-growth model with ¼ 1 (see xx 5 and 6). No blue circles are seen below M $ 2 kpc, since it is easier to find close neighbors over a certain relative mass ratio for the smallest and least massive galaxies. No evident segregation is seen in m sSFR , nor in sSFR 0 (Fig. 6f ) .
MODELING THE SPECIFIC SFR RADIAL PROFILES
We have seen in previous sections that the sSFR radial gradient exhibits an interesting behavior: while there is a wide range of observed values (both positive and negative) for galaxies with disk scales typically smaller than 2 or 3 kpc, this amplitude decreases when we focus on increasingly larger disks, whose sSFR slopes are generally very close to zero or only slightly positive.
In this section we try to reproduce this trumpet-like shape with a relatively simple model of the radial and temporal evolution of the SFR in these galaxies. According to previous work the evolution of the ''thin disk'' is thought to dominate the insideout growth of spiral galaxies (Chiappini et al. 1997) , which is believed to start developing at z $ 1 ( Brook et al. 2006) . After this epoch mergers gradually become less intense and less frequent. We may therefore suppose that since z ¼ 1 the growth of spirals has been mainly driven by gradual star formation processes taking place in their thin disks.
We assume that the SFR density can be approximately modeled as
where we have set our temporal origin t ¼ 0 at z ¼ 1. Here AE SFR (0, 0) is the central SFR surface density at t ¼ 0 (we do not make any hypothesis about its possible values since, as we will see shortly, it vanishes when computing the sSFR). In equation (3) we have taken into account both temporal and radial variations of the SFR. On one hand, the overall SFR is modulated by the global timescale , which should be of the order of the gas-infall timescale divided by the index of the star formation law. On the other hand, we have parameterized the scale length of the SFR profile as SFR (t) ¼ 0 þ bt. Positive values of b correspond to disks in which the star formation is taking place progressively outward in the disk as time goes by, whereas negative values could be used to describe SFR radial distributions whose extent decreases with time.
We can compute the current total stellar mass and SFR surface density profiles as follows:
where T ¼ 7:72 Gyr is the look-back time for z ¼ 1 and R is the fraction of gas that is returned into the ISM. Dividing both equations we obtain the present-day sSFR profiles, from which their radial gradients can be derived (see Appendix C for details). The exact value of R will not affect our sSFR gradients as long as it does not change across the radius of the disk. This is actually the case under the ''instantaneous recycling approximation,'' which assumes that all stars with masses greater than 1 M die immediately, whereas the rest live forever. Under this assumption, the returned fraction R is an instantaneous parameter that does not depend on the SFH and hence will remain constant across the extent of the disk. In short, we can use this simple model to ''predict'' the current values of the sSFR slopes (m sSFR ) and scale length of the mass radial distributions ( M ) as a function of three basic parameters: the SFR timescale (), the initial scale length of the SFR profile at z ¼ 1 ( 0 ), and its growth rate (b). We can therefore check whether the physical assumptions considered in this model lead to the observed dependency between m sSFR and M presented in In Figure 7a we present the results of the model assuming ¼ 1. As expected, positive values of the sSFR slope require positive values of b (i.e., galaxies in which the SFR profile has been growing with time toward the outer regions of the disk) whereas galaxies with negative values of m sSFR are those with a decreasing SFR (t). The model predicts that galaxies with M P 1 kpc are expected to present a wide range of sSFR slopes, whereas bigger ones are constrained within a narrower region of the plot, with values of m sSFR close to zero. In fact, there is some degeneracy in that region of the plot, since galaxies with very different values of 0 and the growth rate b end up with similar current values of M and m sSFR . The solid gray line, corresponding to disks that have grown by 25%, nicely bisects the overall distribution of data points.
In spite of the degeneracy, there exists an upper limit for the possible gradient at a given M that leaves out many galaxies in the sample. The model predicts lower sSFR gradients than are observed at a given M . In x 4.2 we discussed the possible effects that radial changes in the mass-to-light ratio could have on M and m sSFR , and argued that galaxies with a typical radial color distribution (bluer in the outer regions) could have smaller scale lengths (by a factor of $10%) and higher sSFR gradients (although possibly not larger than $0.02 dex kpc
À1
). This would slightly displace data points with m sSFR > 0 toward the upper left zone of the plot, but to a much lesser extent than needed to correspond to the model results. Figure 7b shows the model predictions for a timescale of the gas infall of 2 Gyr. Comparing this diagram with Figure 7a we can see that the ''isocurves'' are somewhat stretched toward the upper right. In other words, since we are now reducing the amount of present-day gas infall, galaxies are required to have higher sSFR radial gradients to achieve a given present-day scale length. This is the reason why the models shown in Figure 7b predict greater values of m sSFR for a given scale length of the mass distribution. However, such short SFR timescales are expected only in elliptical and giant spiral galaxies, whereas for smaller spirals -values of '7 Gyr (for which our simple model yields nearly equal results to those with ¼ 1) are commonly inferred (Gavazzi et al. 2002) . With our data we cannot completely discard the possibility of low values of for at least some galaxies; however, it is worth noting that the average growth of 25% found by Trujillo & Pohlen (2005) (gray line) is now a poorer average value of the whole distribution. Hence, although introducing a short SFR timescale might be appropriate for galaxies with the largest values of M , it cannot solve the discrepancy between the model results and the observed data for the fraction of small disks with the highest sSFR slopes.
One possible explanation is that the use of a linear function for the temporal variation of SFR (t) (eq. [3]) lets the stellar mass surface density profile expand at a very similar rate to that of the SFR itself, since it inherits the growth rate of SFR (t) through equation (5). Consequently, only certain combinations of the model parameters lead to mass profiles that grow slow enough compared with the SFR profiles so as to yield positive present-day sSFR gradients. We have run tests using other analytic functions to describe the temporal evolution of the SFR scale length (not shown), such as an exponential function, but similar upper limits for the sSFR slope were encountered. The same limit is found when exploring different star formation histories, such as one ''à la Sandage,'' which consists of a delayed exponential function (Sandage 1986; Gavazzi et al. 2002) . In other words, by describing the growth of the SFR radial profile with a smooth continuous function we are not allowing the model to take into account possible recent events that could have triggered new star-forming events in the outer regions of the galaxy, which would alter the current SFR profile without significantly modifying the mass distribution. Note that a similar limit is also obtained when adopting an early epoch (earlier than z ¼ 1) for the onset of the insideout (or outside-in) formation of the disks.
We now study the effects on our model of adopting a scale length for the SFR that evolves rapidly with time. As a first approximation to the real problem, we can just multiply the value of SFR (T ) (i.e., at z ¼ 0) for a certain factor, without modifying the corresponding scale length of the mass profile. Figures 7c and 7d show the results of the model using an ''enhanced'' SFR profile at z ¼ 0, with SFR enhanced ¼ 2 SFR linear , where ''linear'' refers to the original model. Such an episode of enhanced inside-out growth accommodates the high m sSFR values obtained for some galaxies. However, we should point out that Figures 6c and 6e show that neither local galaxy density nor the presence of close neighbors seem to drive this enhanced inside-out growth. Figure 6e shows that the properties of neighbors (mass and distance to the galaxy) do not seem to change above the upper limit of m sSFR predicted by the linear evolution model. The opposite scenario is also possible: galaxies that have undergone a long phase of linear disk growth since z ¼ 1 may have recently lost some of the gas in their outermost parts ( possibly stripped off by a neighboring galaxy or by ram pressure stripping). In Figures 7e and 7f we show how the predictions of the model change if we multiply the final value of SFR by a factor 0.7, leading to a ''depressed'' current SFR in the galaxy's outermost regions. From these graphs we can conclude that the currently negative sSFR gradients seen in many galaxies could be explained either by a long-term reduction of the SFR disk (negative b; Figs. 7a and 7b) or by a recent inhibition of the star formation in the outer zones of an otherwise linearly evolving galaxy (Figs. 7e and 7f ) .
We should point out that the smooth SFH used in our simple model is just a first approximation to the real scenario in which the star formation activity of galaxies presumably fluctuates during their lifetime. Thus, it is very likely that the present-day SFR radial distribution deviates from the one predicted by equation (5), so the model upper limit should be interpreted just as an timeaveraged quantity. The current stellar mass surface density can be still computed with equation (5), since it is a cumulative parameter and the fluctuations are expected to get averaged after the integration. But the SFR is more dependent on the particular time of observation, thus increasing the dispersion in m sSFR if the SF activity is currently enhanced (even over the linear model upper limit) or depressed.
Finally, some galaxies such as NGC 4736 present bright inner rings of intense star formation that can lead to negative values of m sSFR ; these kinds of (presumably) transitory events are not considered in our model either but might lead to an increase in the dispersion in the m sSFR values.
SUMMARY AND CONCLUSIONS
We have obtained specific SFR radial profiles for a sample of 161 moderately face-on spiral galaxies selected from the GALEX Atlas of Nearby Galaxies (Gil de Paz et al. 2007) . Combining the FUV profiles presented in the Atlas with K-band profiles measured on 2MASS images we obtained (FUV À K ) color profiles, which were then corrected for foreground Galactic extinction and internal extinction. For the latter we made use of the radial extinction profiles derived by Boissier et al. (2007) from the ratio of total-infrared to FUV luminosity; for those galaxies in our sample without available TIR-to-FUV profiles, (FUV À NUV ) color profiles were used to infer the internal extinction through the IRX-relation. The uncertainties associated with the use of the IRX-law were considered when computing the errors in the extinction-corrected ( FUV À K ) color profiles. The sSFR profiles were inferred from relation between SFR and FUV luminosity given by Kennicutt (1998) and assuming a mass-to-light ratio M/L K ¼ 0:8 M /L ; K .
We characterize these sSFR radial profiles through their slopes and y-intercepts, derived from the linear fit applied to each profile. These fitting parameters are not independent of each other, yet their possible combinations can be physically constrained in terms of the total sSFR of the disk and its scale length.
The extrapolated sSFR at r ¼ 0 seems to follow (at least qualitatively) the same trends with morphological type, mass, and size as the total sSFR obtained from UV and H global photometry in previous works.
As for the sSFR gradient m sSFR , a clear trend is seen with mass and size, in the sense that whereas a large dispersion is found for small galaxies, which present both positive and negative sSFR gradients, this scatter becomes considerably reduced as we consider larger and more massive galaxies, for which the sSFR gradient is nearly flat or slightly positive, consistent with a moderate insideout scenario of disk formation. This behavior can be reproduced to some extent by assuming a simple description of the SFH of disks in which the typical scale length of the radial distribution of SFR varies linearly with time. This simple assumption seems to explain the progressively more constrained values of m sSFR in increasingly larger disks. This model predicts an upper limit for m sSFR for each given scale length of the mass profile, M , since the growth rate of both the SFR and mass radial profiles are coupled. There is, however, a subset of galaxies in our sample whose sSFR slopes lie clearly above this upper boundary. This limit depends on the adopted SFR timescale . Lower values of yield higher upper limits for m sSFR , since galaxies must exhibit greater sSFR gradients to achieve a given current size if gas is depleted in shorter timescales. However, values of $ 2 Gyr are usually inferred for elliptical galaxies and the earliest and most massive spirals, while late-type spirals present typically larger SFR timescales ($7 Gyr). Although we must not simply discard such low values of , it should also be noted that empirical measurements of the disk growth since z ¼ 1 (Trujillo & Pohlen 2005) are in better agreement with our model if higher values of are used.
Recent deviations from the continuous growth of the SFR radial distribution could account for the observed excess in the sSFR slopes for these galaxies, with present-day scale lengths of the SFR being much larger than in the past. When studying the possible dependence of m sSFR on the environment, however, no clear correlation is found. Disks with very high sSFR gradients do not seem to exhibit neither different local galaxy densities nor closer and more massive neighbors than the rest of the galaxies in the sample. This could be due either to lack of robustness in our estimators of the environment properties or to the fact that interactions with surrounding galaxies could actually modify the sSFR profiles in different ways, depending on the geometry of the interaction, its timescale, etc. Temporal fluctuations of the SFH (not necessarily related to environmental properties) might also account for the observed dispersion of sSFR gradients.
Disks with currently negative sSFR slopes can be modeled with a decreasing scale length of the SFR (outside-in formation), but other scenarios are also feasible. Ram pressure stripping or transitory episodes of enhanced star formation in the inner parts of the disk can lead to a currently smaller SFR scale length than in the past; recent reductions of 30% or even lower are enough to yield negative present sSFR gradients even for galaxies that had been evolving inside-out since the formation of their thin disks.
